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Blueberries in Utah?
Difficult, but Maybe Not Impossible
Dr. Brent Black, USU Extension Fruit Specialist, Dr. Grant Cardon, USU Extension Soils Specialist
Dr. Mark Ehlenfeldt, USDA-ARS Research Geneticist
U.S. consumers have become increasingly interested
in blueberries. Part of this is due to the exceptional
flavor and versatility of the berries, while some of the
interest can be attributed to recent discoveries regarding
the health benefits of this “super food.” In response to
this increased demand, more chain stores are now selling
blueberry plants to intrepid and/or gullible Utah
gardeners. Here we describe the difficulties you will
encounter in home blueberry production.

difference of 1 unit equates to a 10-fold difference in
acidic cation concentration. In other words, blueberries
require an acidic cation concentration 1000 times higher
than typically found in Utah soils. Soil pH determines
the relative availability of essential elements. When the
pH becomes either too high or too low, the plant usually
shows nutrient deficiencies. In Utah’s high pH soils, this
is commonly seen as iron chlorosis or zinc deficiency.

Soil Acidification
Background
Commercially harvested blueberry fruit come from
one of several different blueberry species, including
lowbush, highbush, and rabbiteye. The lowbush or wild
blueberry is native to the northeastern U.S. and eastern
Canadian provinces. The highbush blueberry originated
in the coastal forests of eastern North America and was
first domesticated in the Pine Barrens of New Jersey.
The rabbiteye blueberry is native to coastal regions of
the southeastern U.S. including Florida, Georgia and the
Carolinas. All of these forested coastal regions have
sandy soils with high organic matter content, a low pH,
and high annual rainfall. As one might expect,
blueberries are uniquely adapted to this environment.
Specifically, the root system is broad, shallow and
fibrous, and requires soil that has an acidic pH, that is
coarse textured, well drained, and has high organic
matter content.

In some cases, soil pH can be lowered by the
addition of acids or materials such as sulfur that form
acids in the soil. However, many Utah soils are
“buffered” at higher pH by the presence of carbonates,
bicarbonates, and cations such as calcium and
magnesium. These soil buffers would need to be
saturated by the addition of acid before the soil pH will
begin to decrease. The observed consequence of this
buffering capacity is that large amounts of acid must be
added before the soil pH changes appreciably (Figure 1).

Soil pH
Soil acidity/alkalinity is measured in units of pH,
where the lower the pH the more acidic the soil, with a
pH of 7 being neutral. Blueberries prefer a soil pH of 4.5
and will tolerate pH levels as high as 5.5. The pH of
typical garden soils in Utah is above 7.5. The pH scale is
an exponential measurement of the amount of acidic
cations (positively charged ions) in solution, so a pH

Figure 1. pH buffering effects in Utah soils.

Typical Utah soils contain lime (calcium carbonate)
ranging from 1percent to greater than 20 percent of the
soil weight. One percent lime is equivalent to one pound
of lime per square foot, and would require nearly a
pound of sulfuric acid, or 4.7 ounces of elemental sulfur
per square foot, just to neutralize the lime. In the case of
soils with 20 percent lime content, 20 times that amount
(5.9 pounds of elemental sulfur per square foot) would
be required to neutralize the soil’s buffering capacity.
Once this buffering capacity has been satisfied,
additional acid is required to lower the pH. The amount
of acid required is dependant upon soil type and texture.
A routine soil test, along with a test for percent lime,
will provide the information needed to determine the
potential for pH adjustment in your soil (see Additional
Resources section below).
Acidifying soils may create additional problems.
When soil pH is adjusted, some minerals in the soil
become more soluble, and thus more available to the
plant. In the case of aluminum and manganese, this
increased solubility may result in plant toxicity.

Soil Replacement
With the difficulty of soil acidification, it might be
easier and more cost effective to substitute the existing
soil with a media that has the texture, organic matter
content, and soil pH suitable for blueberry root growth.
This can be accomplished by establishing windrows of
organic matter, as shown in Figure 2, or by planting in
pots containing a suitable potting medium. However,
growing blueberries in a soil substitute is not without
difficulties. First, the broad shallow root system is not
well-suited to restricted root volumes such as in pots.
Further, root zone temperatures in containers and raised
beds will often exceed that which is optimal for
blueberry roots. For growing in pots, use a 5 to 7 gallon
pot that is wider than it is tall, and that is either light
colored, or protected from direct sunlight. Finally, like
the soils, Utah water is also alkaline and is buffered by
the presence of dissolved carbonates. In order for the soil
substitute to remain a favorable environment for root
growth, irrigation water may also need to be acidified.

Soil Texture

Water Acidification

The fine fibrous root system of blueberry plants
requires a coarse-textured soil. Blueberry root growth in
acidified soils is often restricted by fine-textured soils
(clay). The pH, nutrient availability, and physical
properties (texture) of the soil environment can be
improved using organic amendments. Interestingly, in
some commercial plantings, repeated side-dress
applications of organic amendments, such as wood
chips, results in a mound of decomposing organic matter
that essentially replaces the existing soil as a substrate
for root growth (Figure 2).

Alkaline irrigation water can be neutralized or
acidified for the maintenance of pH when growing
blueberries in acidic soil materials or growing media
(peat, potting mixes, etc.). This is done by mixing acid
(usually sulfuric acid) directly with water in appropriate
amounts, or by oxidizing (burning) elemental sulfur in
the presence of water to form sulfuric acid which is then
mixed with the irrigation water (known as the sulfur
burner process). Homeowner-scale sulfur burners are not
available, so the process is generally restricted to
commercial production.
Handling concentrated acid solutions is a difficult
and potentially hazardous procedure and should only be
undertaken with the utmost care and according to the
safety precautions outlined by the manufacturer of the
acid product. Always use rubber gloves and eye
protection when handling acid. When mixing acid and
water, ALWAYS add acid to water, NEVER add water
to acid as this can be a violent, volatile reaction!
Typical water sources in Utah contain from 60 to
1200 mg/L (or ppm) dissolved carbonate and
bicarbonate which buffers pH between 7 and 8.
Neutralizing the alkalinity of the water and reducing the
pH to about 5 (optimal for blueberries) requires from
160 to 3,175 pounds of sulfuric acid per acre foot of
water. This is about 16 to 355 gallons of fertilzer-grade
(62%) sulfuric acid (or 10 to 220 gallons of concentrated
(98%) sulfuric acid) per acre foot of water treated. For
the home garden, this would be equivalent to 0.5 to 8
teaspoons of fertilizer grade sulfuric acid per 100 gallons
of water. The water will need to be treated each time the
blueberry plants are irrigated. The amount added is
critical, as too much acid will lower the pH below 4.0

Figure 2. Highbush blueberries growing in a raised bed
made up of decomposing wood chips, placed on the
surface of a clay loam soil.

and can damage the blueberry plants. It should also be
noted that for secondary irrigation water sources, the
carbonate and bicarbonate content varies over the course
of the season. Therefore, the amount of acid required to
treat your irrigation water will vary somewhat from
spring to fall. For best results, you may need to invest in
a test kit or pH meter to measure water pH, then monitor
your treated irrigation water and periodically adjust the
amount of acid added.

Varieties and Plant Sources
In addition to the lowbush, northern highbush and
rabbiteye types mentioned previously, additional
blueberry types have been created through plant
breeding. The southern highbush results from crosses
between northern highbush and rabbiteye. The half-high
varieties are the result of crosses between northern
highbush and lowbush types. These general types differ
in plant size, fruit ripening time, and most importantly in
cold hardiness. For colder parts of the state, the half-high
and northern highbush types would be best adapted. For
the Dixie area, southern highbush and rabbiteye would
be best adapted.
The following varieties are a good starting point.
They have been included based upon vigor, toughness,
and reliability. Many other varieties are available if these
prove successful under your specific conditions. The
different types are listed from most cold hardy (halfhigh) to least cold hardy and most heat tolerant
(rabbiteye).
Half-high varieties:
Friendship – a native selection from Wisconsin that is a
taller (chest high), more vigorous bush than typical halfhigh types. Early ripening, with a medium to mediumsmall fruit size.
Northblue – a knee-high selection from Minnesota with
a spreading bush habit. Blooms later than some other
half-highs so it may offer better frost avoidance, but is
still relatively early ripening. Medium-sized fruit with
good fruit quality.
Northland – a mid-height (waist high) Michigan variety
often grown by smaller growers in the northeastern U.S.
Cold tolerant and productive, but it has relatively soft
fruit that is not well-suited to shipping. Early ripening,
with medium-sized fruit.
Northsky – a low, brushy, Minnesota variety with a
growth habit somewhat like lowbush blueberry. Early
ripening, with a medium to medium-small fruit size.
Highbush varieties:
Bluecrop – one of the most widely grown varieties. It
ripens in midseason, is a broadly-adapted, reliable
producer year after year, with classic blueberry flavor.

Blueray – is a sibling of ‘Bluecrop’ with similar
recommendations regarding ease of growing. ‘Blueray’
ripens slightly earlier, but is also slightly less productive.
Herbert – a late ripening variety that has a vigorous bush
and very good flavor. Productive, but fruit are less firm
than many other varieties.
Lateblue – one of the latest ripening varieties. Plants are
vigorous, upright, and productive year after year.
Southern highbush:
Echota – an extremely vigorous North Carolina variety
with a somewhat sprawling bush habit, but nice quality
fruit. Ripens in late midseason.
Georgiagem – an upright bush with reliable production
under many different conditions. Ripens in midseason
and has medium-sized fruit.
Legacy – a New Jersey variety adapted to a wide range
of conditions. Plants may be a bit brushy when young,
but develop into an upright, vigorous plant. Very good
flavor and fruit quality with a very productive mid- to
late harvest season.
Star – a Florida variety that also has good cold
adaptation. Large, attractive, early season fruit.
Rabbiteye (rabbiteye types ripen later than almost all
highbush types under typical conditions, notes on
ripening below refer to their relative order within the
rabbiteye ripening season):
Baldwin – a very productive, late-ripening variety with a
long harvest season and a sprawling bush habit.
Ira – a newer North Carolina midseason variety, ‘Ira’ is
productive with very good quality fruit.
Montgomery – another new North Carolina midseason
variety. ‘Montgomery’ has very good fruit quality and
more volatile flavors than most typical rabbiteye.
Powderblue – a widely-grown, midseason, Georgia
variety with upright habit and good fruit quality.
Tifblue – a classic Georgia variety that combines vigor,
cold tolerance, and productivity. An upright type with
considerable suckering, but reliable mid-late yields. Fruit
is medium sized and light blue.

General Culture
Healthy blueberry plants will form a medium-sized
multi-stem shrub within 3 to 4 years, with a flush of new
healthy shoots coming from the crown each year. Plants
should be spaced 2.5 to 4 feet apart within the row, with
rows 8 to 10 feet apart. More vigorous varieties such as
the rabbiteye types may need more space.
Blueberries are sensitive to both drought and
waterlogging. The porous soils that blueberries prefer
will drain quickly, but also will dry out quickly, so the
plants will need to be irrigated frequently. If amending
an existing garden soil with organic matter, use raised
beds to improve drainage and soil aeration. A raised bed
3 feet wide and 8 to 12 inches high will be sufficient.

Blueberries are also sensitive to over fertilization.
Apply 2 tablespoons of 10-20-10 fertilizer per plant at
planting. In subsequent years, apply one to four ounces
of fertilizer per plant (depending on plant size) in both
the spring and the fall. Fertilizer nitrogen can be in either
the ammonium or nitrate form. Blueberries best utilize
the ammonium form. Where possible, use balanced
fertilizers that contain ammonium nitrogen. Acid
fertilizers, such as those formulated for azaleas,
generally contain ammonium nitrogen. Alternatively,
use ammonium sulfate to supply fertilizer nitrogen
needs.
During the first growing season, do not allow the
blueberry plants to produce fruit as this will slow
establishment. To prevent fruiting, pick off the flower
clusters as they emerge in the spring.
Once established and fruiting, blueberry plants will
need to be pruned to maintain productivity. Each spring
as the buds begin to swell, prune out low growing shoots
around the base, and any dead wood, or small nonvigorous shoots. Select for vigorous (larger) shoots with
lateral branches and bright colored bark. After removing
the small twigs and basal growth, additional renewal
pruning may be required to thin out remaining canes and
make room for the establishment of new more
productive canes. The degree of renewal pruning
required will depend on the health and vigor of the plant.
Where plants are extremely vigorous, approximately 1/3
of the wood should be removed annually. Typically this
would entail removing two or three of the largest oldest
canes. With less vigorous varieties or on less vigorous
sites approximately 1/5 to 1/6 of the wood (one or two of
the oldest canes) will need to be removed annually.

Additional Resources

The USU Analytical Laboratory (USUAL) maintains an
information Web site at: www.usual.usu.edu. Prices and
sample submission forms for soil and water testing
services can be found at the Web site, or by visiting your
local county Extension office.

Nursery sources: Following is an alphabetical list
of blueberry nurseries, including location, phone
number, and featured blueberry cultivars. Except
where noted, these nurseries sell small quantities of
plants directly to home gardeners.
Bottoms Nursery, Concord, Georgia. Phone 770-884-5661.
Georgiagem, Star, Baldwin, Powderblue, Tifblue.
DeGrandchamps Farms, South Haven, Michigan.
888-483-7431. Friendship, Northblue, Star.
Finch Blueberry Nursery, Bailey, North Carolina.
252-235-4664. Bluecrop, Blueray, Echota, Georgiagem,
Legacy, Baldwin, Ira, Montgomery, Powderblue, Tifblue.
Hartmann’s Plant Company, Lacota, Michigan
269-253-4281. Bluecrop, Blueray, Northblue, Northsky,
Legacy.
Heartland Blueberries, Hodgenville, Kentucky.
270-358-5837. Bluecrop, Blueray, Star, Georgiagem, Legacy.
Ison's Nursery, Brooks, Georgia. 800-733-0324.
Powderblue, Tifblue.
Miller Nurseries, Canandaigua, New York 800-836-9630.
Bluecrop, Blueray, Northblue, Herbert.
Morrisons's Home and Garden, Plymouth Massachusetts.
508-746-0970. Bluecrop, Blueray, Lateblue

Highbush Blueberry Production: Oregon State
University Extension, Publication PNW215.
http://extension.oregonstate.edu.

Octoraro Farm and Gardens, Nottingham, Pennsylvania. 610932-0225. Friendship, Herbert, Lateblue

Additional online information available at:

Stark Brothers. Louisiana, Missouri. 800-325-4180. Bluecrop,
Blueray, Legacy, Northblue, Tifblue.

Oregon Blueberry Farms, Silverton, Oregon. 503-873-1200.
Bluecrop, Legacy, Powderblue.

www.fallcreeknursery.com/Gardener/index.htm, Fall
Creek Nursery.

Commercial sales only:

www.extension.umn.edu, The University of Minnesota.

Fall Creek Nursery, Lowell, Oregon. 800-538-3001.
Bluecrop, Blueray, Legacy, Northblue.
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